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Globe was Originally de- 
+ ſign d for the Uſe of Juch 
Gentlemen as learn Mathematicks 
of me at Home. But the Courſe 
a | " Public h & 
. 2 * * 
arine Coffee-Houſe in Birchin- 
. - * - . 
Lane, obliging me to proceed 


To the RRADER. 


next, to the Doctrine of the 
Sphere ; and the Books on this 


Subject already publiſhd, being 


much too large, and filled with 


Matters very foreign to my De- 


ſeen; I thougbt it neceſſary to 
publiſh this Short Deſcription 
and Uſe of the Globes, that 
my Auditory there may have the 
t Matter in a much ſhorter, and 
yet J hope in as plain a Viem: 
For I know of nher material 
that is here omitted. 


The Deſcripins 150 uſe of | 
Mr. Collin's Quadrant was occa- 


1. on 4 * the . of ſome 
= * | 


© 


Io the Reaper 
Perſons who would gladly know tbke 
NY beſt Uſes of it, without being ob- 
liged to read over many things 
which are little to their purpoſe. + 
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GLOBES 


GLOBE or SPHERE is 
a round ſolid Body, every 
Fpart of whoſe Surface is e- 
qually diſtant from a Point within it, 
call'd its Centre; and it may be con- 
ceived to be form'd by the Revo- 
lution of a Semi- circle wund z its Di- 
ameter. 
When ſuch a Body as this hath all 
the Parts of the Earth and Sea drawn 
or delineated on its Surface, like as 
A in 
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in a Map, and ghoed' in their natu- 
ral Order and Situation, it is called 


the Terreſtrial Globe. 


But if on its Surface it hath the fix- _ 
ed Stars and the Images of the Con- 
ſtellations drawn, together with the 
Circles of the Sphere below deſcrib'd, 
tis then call'd the Celeſtial Globe. 
And when the following Circles 
are ſuppoſed to be deſcrib'd on the 
convex, Surface of a Sphere, which 
is hollow within, and after this you 


imagine all Parts of the Sphere's Sur- 


face to be cut away, except thoſe 


Parts on which fuch Circles are de- 
ſcribed ; then that Sphere is call'd an 


Armillary Sphere, becauſe it appears 

in the "ES of ſeveral circular Rings, 
or Bracelets, put together in a due 
Poſition. 

There are ten eminent Circles up- 


on the Globe. or of the Sphere; ſix 


of which are called Greater, and the 
four other Le ſſer Ci iroles. 


A 


i 8 


my © 


A Great Circle of the Sphere is 


that, whoſe Plane paſſeth theougn 


the Centre of the Sphere, and di- 


| vides 1 it into two yy Parts or He- 
IE miſp heres. -_ „ E 89 


4 Leſſer Circle is that, which is 


_ parallel to a greater; as the Tropicks 


1 


and Polar Circles are to the Equator, 


and as the Circles of drags are to 
the Horizon. 1 


Or Leſſer Circles are e ſuch as Sn not 
divide the Globe into two a_—_ Tong 


The Greater Circles are, ba 
I. The Horizon, which is a broad 


Wooden Circle, encompaſſing the 
Globe round about, having two 
Notches, the one in the North, the 


other in the South part of it, for the 
Brazen Meridian to ſtand in. 
There are uſually accounted two 


| Horizons: 


Firſt, The Viſible or Senſible, 
which you m conceive to be 
made 


made by fome great Plane, or the 
Surface of the — and which di- 
vides the Heavens into two Hemi- |, 
leres, the one above, the other! 
(apparently) below the Level of the 


: Harth. 


Tbis Circle N the Riſing | 
og the Setting of the Sun, Moon, 
or Stars, in any particular Lati- 
tude; for when any one of them 
comes juſt to the Eaſtern Edge of 
the Horizon, then we ſay it — 
| and when it doth ſo at the Weſtern 
E qge, we fay it ſetteth, And from 
| hence alſo the Altitude of the Sun 

and Stars is accounted, which is | 
their Height in degrees above the | 
wo 120 . | 

5 The other Horizon is called 
- Mag or Rational, and is a Cir- 
cle which encompaſſes the Earth, ex- 
actly in the middle, and whoſe Poles 
are the Renith and Naazr; that is, 


two Teint in its A, each go De- 
grees 


— — 


_ rr One — 
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grees diſtant from its Plane, (as the 
Poles of all Circles are) and the 
one exactly over our Heads, and 
the other directly under our Feet. 
This is the Circle which the 


Wooden Horizon on the Globe re- 
preſents. 

On which ps Horizon. „ 1 
Circles are dran; the innermoſt 


of which is the Number of Degrees 


of the Twelve Signs of the Qadiact, 
vi. 30 to each Sign: For the an- 
tient Aſtronomers obſerved the Sun 
in his (apparent) Annual Motion, 
to deſcribe always one and the ſame 
Line in the Heavens, and never to 


deviate from this Track or Path to 


the North or South, as all the other 
Planets did more or leſs: and be- 


cauſe they found the Sun alſo to 
ſhift, as it were back ward, through 


all the Parts of this Circle or Path, 
fo that in his whole Year's: Courſe 


he would "es. "I and ſet 


with 


with every Point of it; they diſtin- 
-guiſhed the fixed Stars that appear- 
end in or near this Circle into twelve 


Conſtellations or Diviſions, which 
they called Signs ; and becauſe they 
were moſt of them uſually drawn in 
the Form of Animals, they called 
this Circle by the Name of the Ne- 


diack, and the very middle Line of 
it the Ecliptick: And ſince every Cir- 
cle was divided into 360 Parts or De- 


grees, a twelſth Part of that Num- 


ber muſt be 30, the Degrees in each 


Sign * h ee 1 
Next to this you have the Names 


of thoſe Signs ; next to this the Days 


of the Month, according to the Ju- 


lian Account, or Old Stile, with the 


Calendar; and then another Calen- 

dar, according to the Foreign Account, 

called the New Stile. 3-48 2,145: 
And within theſe is a Circle di- 


which make the thirty two Rhumbs 


or 
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or Points of the Mariner's Compaſs, 
with the firſt Letters of the Names 
_ annexed ; and ſince that one 32d 
part of 360 Degrees is 11 Degrees 
15 Minutes, they account that each 


ſingle Point of the Compaſs is 11 


Degrees 15 Minutes. 


The Uſes of this Circle on the 
2 Globe, are, 


1. To determine the Riſing and 


Setting of the Sun, Moon, or Stars, 
and to ſhew the Time of it by 


the help of the Hour-Circle and 


Index, as ſhall be ſhewed here- 


AREIE co Ea | 
2. Tolimit the Encreaſe and De- 


| creaſe of the Day and Night : For 


when the Sun riſes due Eaft, and ſets 
Weſt, the Days are equal. 


But when he riſeth and ſetteth 
to the North of the Eaſt and Weſt, 


the 
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Horizon. | | _— 
3. To ſhew the Amplitude of the 
Sun, or of any Star, and alſo on what 
Point of the Compaſs it riſeth and 
R N 
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the Days are longer than the Nights ; 
as on the contrary, the Nights are 

longer than the Days, when the Sun 
riſeth and ſetteth to the Southward 


of the Eaſt and Weſt Points of the 


2. The next Great Circle is the 


Meridian, which is repreſented by 


the Brazen Frame or Circle in which 
the Globe hangs and turns: This is 
divided into four Nineties, or 360 
Degrees, beginning at the Equinoc- 
tial. Tis called the Meridian, be- 


cauſe when the Sun comes to the 


South part of this Circle, *tis then 


Meridies, Mid- Day, or High- Noon, 
Altitude for that Day; which there- 


and then the Sun hath its greateſt 


fore is calbd the Meridian Altitude. 


-- . 8 


25 5 


The Plane of this Circle is perpendi- 


cular to the Horizon, and paſſeth 
through the South and North Points 


thereof, through the Zexirb and Ne © 
dir, and through the Poles of the 
World. In it, each way from the E. 


gquinoctial, on the Celeſtial Globe, is 
accounted the North or South  Decl:- 
nation of the Sun or Stars; and on 


the Terreſtrial, the Latitude of a Place 


North or South: which is all one 
Quantity with the Elevation or the 


Height of the Pole above the Hori- 
Zon; becauſe the Diſtance from the 


Zenith to the Horizon being the ſame 


as that between the Equinoitial and 


the Poles, if from each you imagine 


the Diſtance from the Pole to the 


Zenith to be taken away, the Lati- 

tude muſt remain equal to the Pos 

Height. wo oO ol : 
There are two Points of this Cir- 


cle, each 90 Degrees from the E- 
ſguinoctial, which are called the 


Poles 
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Hal 1 he Mord; and a Diame- 
ter from thence. continued throu gh 
the Centre of either Globe, is call T 
the Axis of the Earth, or Heavens, 
on which they are ſuppoſed « to turn 
10 ound. 
© Theſe Meridjans are. various, and 
change according to the Longitude 
of Places; for as ſoon as ever a Man 
moves but one Degree, or but a Point 
to the Eaſt or Weſt, he is under a 
new Meridian : But there is (or 
ſhould be) one fed, which is call'd 
the Firſt Meridian. 
And this on theſe N "ks 
through Gratioſa, one of the bee 
Iſlands. But the French place the 
Firſt Meridian at Fero, one of the 
Canary Iſlands. 
The Poles of the Meridian are the 
q Eaſt and Weſt Points of the Ho- 
rizon. 
On the . Globe there 


ridians, 


are uſally drawn twenty four 1 


_— (un) * 
ridians, ohe through every fifteen 
Degrees of the Equator, or through 
every fifteen; Degrees of Longitude. 
Ihe Uſes of this Circle are (firſt) 
to ſet the Globe to any particular 
Latitude, by a proper Elexation of 
the Pole above the Horizon of that 
place; and (ſecondly) to ſhew the 
Sun or Stars Declination, right A+ 
ſcenſion, and greateſt Altitude: Of 
which more belt. 
3. The next Great Circle is the 
Egquinoctial, as it is called on the 
Celeſtial, and Equator on the Ter- 
reſtrial Globe. This is a great Cir- 
cle, whoſe Poles are the Poles: of 
the World; it divides the Globe in · 
to two equal Parts or Hemiſpheres, 
as to North and South; and it paſ- 
ſeth through the Eaſt and Weſt 
Points of the Horizon, and at the 
Meridian is always as much raiſed 
above the Horizon, as is the Com- 
80 = pliment 


- 


122 of 
„ 
. „ 

* —- 4 


. ((aa) 
| 1 pliment of the Latitude of any pat · 
ticular Place. Whenever —— Sun 
cCometh to this Circle, it makes equal 
Days and Nights all round the 
Globe; becauſe it always riſeth then 
que Eaſt and ſets due Weſt; which 
it doth at no other time of the Year, 
All Stars alſo, which are under this 
Circle, or which have no Declinati- 
on, 4s always riſe due Eaſt, _ ſet 
full Weft. Q 23% 4, 
1 People living under als Cir- 
cle (which in Geography, or rather 
by Navigators, is called the Line) 
have the Days and Nights conſtantly 
equal; and when the Sun is in the 
EquinoCtial, he will be at Noon in 
their Zenith, or directly over their 
Heads, and ſo their erect __ can 
caſt no Shadow. ' 
From this Citcley both ways, the 
Sun or Stars Declination on the Ce- 
leſtial, or Latitude of all Places on 
_ Terreſtrial Globe, 18 accounted 
4 —— on 


| 5 { 16 13 g. 
on the Meridian: And ſuch leſſer 
Circles as run through each Degree 


of Latitude or — — parallelto 


the Equinoctial, are called Parallels 

of Latitude, or Taran of Deck. 

nation. 

T hrough every filreen Degr ces ef 
C JUCLIc 15 the Hour- Cees 


ight- 
ä che Celeſtial Globe; and all 
through the Poles of. the World, di- 
viding the auinsebint into 8 
four equal Parts. 

Aud the Equator on the: Terre: 
ſtrial Globe is divided by the Me- 
ridian into thirty ſix equal Parts; 
which Meridians are equivalent to 

che Hour - Cire les on the other e 


4. The Zodiac is another great 
| Circle of the Sphere, dividing the 
Globe into two equal parts: When 
the Points of Aries and Libra are 


u to the Horizon, it will cut 
"DK 3 that 


1 J _— r 8 [I 1 7 " bw 
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paſs 


—— * 8 # 


xa 
that and the 
making with the former an Angle 
equal to the Sun's greateſt Meridian 
Altitude in any Latitude; and with 


the Equinoctial, an Angle equal to 


23 Degrees and 3 Minutes, which 


is the Sun's greateſt Declination. 
This Circle by Aſtronomers is ac- 


counted as a kind of broad one, and 


is like a Belt or Girdle round the 
Globe: Through the middle of it is 


drawn a Line calꝰd the Ecliptict, or 


Via Solis, the Way of the Sun; be. 


cauſe the Sun never deviates from it 
in its Annual Motion, as the Planets 

do all more or leſs, whence it hath 
its Breadth. W 

- This Circle is marked with the 


. 


Characters of the Twelve Signs, 


and on it is found out the Sun's 
Place ; which is under what Star or 
Degree of any of the Twelve Zo- 


diacal Conſtellations he appears to 


de at Noon. By this are deter- 
W 2 0 mined 


e Equinoctial obliquely; | 


p 


, 


) 


6g) 
mined the 1 Quarters of the Lear, 
according as the Ecliptick is divided, 


into four equal Parts; and according 
as the Sun goes on here, he hath more 
or leſs Declination. _ + 


Alfo from this Circle the Latitude 
af the Planets and fixed Stars is ac- 


counted from the Ecliptick towards 
its Poles. 


The Poles of this Cirele are e twen⸗ 


ty three Degrees, thirty Minutes di- 


ſtance from the Poles of the World, 
or of the Equinoctial; and by their 


5 Motion round the P oles of the 


World, are the Polar Circles de- - 
ſcribed. 


In theſe Poles « of the Ecliptick al 


the Circles of Longitude which are 


drawn through the Zodiack, do de- 


terminate; as the Meridians and 
 Hoar-Circles do in the Poles of the 
World, and as the Azimuth or Ver- 
tical Circles. 4 in the VAR _ 
TO | 


{(+:n6)) 

If you imagine two great Cir- 
cles pang both through the Poles 
of the World, and al ſo one of them 
through the Egainoctial Points, A- 
ries and Libra, and the other 'thro 
the Solſtitial Points, C ancer and L 4 
. gn 25 J 

Theſe are called the two 1 3 
the one the Eguinactial, the other the | 
Sol ſfitial Colare : Theſe will divide 
the Ecliptick into four equal Parts 
or | Quarters, which are denomina- 
ted according to the Points, Where 
theſe: paſs through, called the four ' 
Cardinal Points; arid are the firſtt 
Points of pe Lan 0 acer, and 


27 57 are al the Great 0 2 b 


6. IH wo Spotz 8 Ge 
Sew parallel to the Equinoctial, 
at twenty three Degrees thirty Mi- 

nutes diſtant rom ir, one "”_ 
BE .3.. 7 = ; tne 


\ 


(a7) 
the North, the other town the 


becauſe the Sun appears then to turn 


backward from his former Courſe; 


the one the Tropick of Cancer, and 


the other the Tropick of Capricorn, 


becauſe they are under theſe Signs, - 


5257 If two other Circles are fup- 
poſed to be drawn through twenty 
three Degrees thirty minutes, rec- 
koned on the Meridian from the Po- 
lar Points, theſe are called the Polar 
Circle; the Northern is the Artick; 
and the Southern the Antartick Cir- 
on becauſe oppolite to the former. 


9 


Theſe a are the Four Leer 0 2 5 


an thats on the T db Globe 


the Antients fuppoſed to divide the 


Earth into five Zones, wiz, two Fri- 
gta, two ys. and the Torrid 


B Ps - | Beſides 


South, theſe are called the Tropicks, 


N | 
Beſides theſe ten Circles lately de- 
| ſcribed, which are always dra un on 
the Globe itſelf, there are ſome o- 
ther neceſſary Circles to be known, 


poſed only to be drawn upon the 


1. Meridiant, or © Hoar-Circles, 
which are great Circles meeting all 
in the Poles of the World; and croſ- 
ſing the Equinoctial at Right An- 
gles; theſe are ſupplied by the Me- 
ridian, Hour. Circle, and Inden. 


2. Azimuths, or Vertical Circles, 
which likewiſe are great Circles 
of the Sphere, and meet in the 
Zenith and Nadir, as the Meri- 


dians and Hour-Circles do in the 


Poles: Theſe cut the Horizon at 
Right Angles, and on theſe is rec- 
| koned the Sun's Altitude, when he 
is not on the Meridian, They are 

— d mn 


which are barely imaginary, and ſup- _ 


( 

repreſented * the Quadrant of Al. 
titude, which cr at the 
Zenith, is moveable about round the 
Globe chrough all the TE on the 
1 I 


There are alto Cireles of Las 
gitade of the Stars and Planets, which 
are great Circles paſſing through the 


Poles of the Ecliptick, and in that = 


Line determining the Stars or Pla- 
net's Place or Longitude, reckoned 
from the firſt Point of Aries. 


Almacanters, or Parallels 


4 are Circles having their 


Poles in the Zenith, and are always 


drawn parallel to the Horizon. 


Theſe are Leſſer Circles of the 


Sphere, diminiſhing gradually as 


they are farther and farther from: 

the Horizon. 

In reſpect of the Stars, there are 

al oe to be Parallels of La- 
ä 


(20) 
titade; which are parallel to the E. 
eliptick, and have their Poles the 
fame with . of that Circle. „ 


— 9 HF * 


4. Parallels 9 Declination of the 
Sun or Stars; which are leſſer Cir- 

cles, whoſe Poles are the Poles of the 
World, and are all drawn parallel 
to the Equinoctial, either North or 
South; and theſe (when drawn on 
the Terreftrial > 2 are _—_ Pa- 


ow of ame 


DEFINITIONS. 


WED 5 Luba of any Place, is an 
Arch of the Meridian of that Place, 
intercepted berween its Zenith and 
the Equator and this is the ſame 
with an Arch of the Meridian in- 
tercepted between the Pole and the 
Horizon; and therefore it is often 


repreſſed wy" the Pole's Height, or 
| Eleva: 


c209- 

Elevation of the Pole: The Ra 
ſon of which is, that from the R- 
. 2 to the Pole, there always be⸗ 
ag the Diſtance of ninety Degrees, 
— from the Zenith to the Horizon 
the ſame Number, and each of theſe 
ninety Degrees, containing within it 
the Diſtance between the Zenith 
and the Pole; that Diſtance there- 
fore being taken. away : from both, 
muſt leave the Diſtance: from the Ze. 
nith to the Equator, equal to the Di- 
Nance between the Pole and the Ho- 
rizon, or to the Elevation of the Fole 

above! the Horizon, Mm ets: 


* Y. 2. 8 « Star or Planer, s 1 
nan Arch of a great Circle reckoned 1 
on the Quadrant of Altitude, lad 
through the Star and Pole of the B- _ = 
hs Pole. from the OY n 
ble: b: 


| 

| * þ 
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"I | 
3. Longitade of 4 Place, is an 
Arch of the Equator; intercepted be- 
tween the Meridian of the Place, and 
lo firſt Meridian: Or it is more 
properly the Difference, either Eaſt 
or Welt, between the Meridians of 
_ two inns en on the E- 


1% e of 4 Star, is an Arch 
of the Ecliptick, accounted from 
the Beginning of Aries to the Place 


| where the Star's Circle of Longitude 


croſſeth the Ecliptick; ſo that it is 
much the ſame as the Star's Place in 
the Ecliptick, enen om the 


3 of Aries. | 


fg. Amplitude of 't the Saw, or * 2 
yay is an Arch of the Horizon in- 
tercepted between the true Eaſt or 
Weſt Points of it, and that Point 
vpon which the Sun or Star riſes or 


* 5 
6. Rigbe 


' Tap) 

56. Right Aſcenſion: of the Sun, or 
of a Star, is that part of the Equi- 
noctial reckoned from the Beginning 
of Aries, which riſeth or ſetteth wit 
the Sun or Stars in a Right Sphere; 
but in an Oblique Sphere it is that 
Part or Degree of the Equinoctial 
which comes to the Meridian with 
it, (as before) reckoned from the 
Beginning of Aris. 


1. 4 Right or Direct Sphere is 
when the Poles are in the Hori- 
2on, and the Equator in the Ze: 
nith; the Conſequence of being un- 
der ſuch a Poſition of the Heavens 

as this, (which is the Caſe of thoſe 
wbo live directly under the Line) 
is, that the Inhabitants have no La- 
titude nor Elevation of the Pole; 
they can nearly ſee both the Poles 
of the World. All the Stars in the 


— 18 — 


Heavens do once in twenty four 


Hours riſe, culminate, and ſet with 
8731 by | them; 


1 24 y 
| ny the Sun always riſes and de. 
ſeends at Right Angles with the Ho- 
rigon, — is the Reaſon they have 
always equal Day and Night, be- 
cauſe the Horizon doth” exactly bif- 
ſect the Circle of the Sun's Diurnal 
Revolution. 1 * eue 70 wr oF 
Hie nei od 0! emo f. 
2. 4 Parultel Sphert, is wherd thai 
Poles are in the Zenith and Nadir, 
and the EquinoQtial in the Hori- 
on; which is the Caſe of ſuch 
| Perſons, if any ſuch there be, Who 
live direct. y undder the North or 


| South Poles. 922 1 5 8 133 1H 


And the Chnſopiediols of ſuch a 
Poſition are, Tllat the Parallels of 
the Sun's Dochnatletr will alſo be 
Parallels of his Altitude, or Alma- 


carers t them. Te Inhabitants = 


can ſee only ſuch Stars as are on their 
ſide the Equinoctial; and they muſt 
have 6 Months Day, and 6 Months 
* _ every Year ; 2 
the 


e 


- the Sun can never be higher with 
them than 23 Degrees 30 Minutes, 
(which is not ſo high as it is With us. 
L e 10.) 


ee Obliq ue S — is N * 


Pole is —— any Number of De · 
grees leſs than 90: And conſequent- 


Iy the Axis of the Globe can never 


be at right Angles to, nor in the 


Horizon; and the Equator, and 


Parallels of Declination, will all cut 
the Horizon — gg n whenos | 


it i its Name. 


ber V 3 8 


2011 


\ Oblique| Alus. wy: the — or 
Biats, is that Part or Degtee of che E- 
quinoctial reckoned from the begin- 


ning of Aries, which riſes and ſets 


with them in an oblique Sphere. 
Aſcenſianal Difference, is the Difſe, 


rence between the Right and Oblique 


Aſcenſion, when the Leſſer is ſubſtrac⸗- 


| ted from the Greater. h nn 
2 1 On 


C469) 


3 4 


Os 4. T Terreſtrial 2 


I. space upon wu Surface of : 
the Earth, reckoned between 
two Parallels to the Equator, where 


in the Increaſe of the longeſt Day is 
a Quarter of an Hour, is wy W 


* called E Parallel. 


2. And the . A end be- 
tween two ſuch Parallels is called 
a Climate. Theſe Climates begin at 
the Equator ; and when we go 
thence North or South, till-the Day 
become halt an Hour longer than 
it was before, they ſay we are come 
into the firſt Climate; when the Days 
are an Hour longer than they are 
under the Equator, we are come to 
the ſecond Climate, &c. Theſe Cli- 
mates are accounted in Number 24, 


| * each way towards the Poles. 
1 he 
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The Inhabirants of che Hank, — 
6 into three ſorts, as to * 
AF — of their n . 


n 4 wins — are thoſe that 
- -iahabir hs Torrid Zone, or live be- 
tween the Equator and Tropicks, 
and conſequentſy have the Sun twice 
aà year in their Zenith; at which 
time they are Aſcii, i. e. have no 
Shadows, the Sun being vertical to 
them. Theſe have their Shadows 
caſt to the Southward, when the 
Sun is in the Northern Signs; and 
to the Northward, when the Sun i is 
in the Southern Signs reckoned 1 in 


: —_— of them. 9 ek 


_ Hereroſcii — are thoſe whos 
Shadows fall but one way; as is the 
Caſe of all ſuch as live between the 
Tropicks and Polar Circles: For 


cheir Shadow at Noon are always 
& to 


3 8 * 2 = _ — 4 
a Br lb — ITN * [5 
K e f ; 
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to the Northward in North Lati- 
tude, ''and to the! 2 in 
South n. Ei 

. Periſcii, are wy Perſons tha 
| inhabit thoſe Places of the Earth 
tliat lie between the Polar Circles 
and the Poles, and therefore have 
* Shadows falling all manner of 
, becauſe the Sun at ſome times 
of the Year Ln clear round about 


| be — of the Barth; in 
ae of one another, : are alſo di- 
vi d into three ee $77 
ri Dan Cn" 17 
E. Rede who: are Woch l as Fug 
| biciog the fame Parallel ( not a 
"great Circle) are yet directly op- 
poſite to one another; the one be- 
; Eaſt or Welt from the other ex- 
1 ees, which is their 
| of Longitude: Now 
W * 


f 


3 


1 
theſe have the ſame Latitude and 

Length of Days and Nights, but 
exactly at contrary times; for When 
the Sun riſeth to the one, it ſets to 
„%% o RES 


2. Antaci, who are Inhabitants of 
ſuch places as being under a Semi- 
circle of the ſame Meridian, do lie at 
equal Diſtances from the Equator; 
one towards the North, and the o- 
ther towards the South. _ Is 
Now theſe have the ſame Degree 
of Latitude, but towards contrary 
Parts, the one North, and the other 
South ; and therefore muſt have the 
Seaſons of the Year directly at con» 
trary times one to the other. 


3. Antipodes, who are ſuch as dwell 
under the ſame Meridian, but in two 
oppoſite and equidiſtant Parallels, 

and in the two oppoſite Points of 
thoſe two Parallels; ſo that they go 
% 


TW... 
Feet againſt Feet, and are diſtant 
from each other an entire Diameter 
of the Earth, or 180 Degrees of a 


Great Circle. | 
Theſe have the ſame Degree of 

Latitude, but the one South, the 

other North, and accounted from 
the Equator a quite contrary way; 

and therefore theſe will have all 
things, as Day and Night, Sum- 

mer and Winter, direQly contrary 

e 


. P R 0 B L E M S. - 3h 
| 1. To find the Longitude of any Place. 


Bring the Place to the Braſs Me- 
ridian, and the Degrees of that Cir- 

cle, intercepted between the Place 

and the Equinoctial, are the Latitude 
af that Place, either North or South. 
I ben to fit the Globe ſo that the | 
Wooden Horizon ſhall repreſeat 78 


Horizon of that Place, elevate the 
Pole as many Degrees above the 
Wooden Horizon, as are the Lati- 


tude of that Place, and it is done; 
or then will that Place be in the 


- 


„ 


If after this you rectiſy the Globe 


at any particular Time, you may 
by the Index know the Time of 
Sun-riſing and ſetting with the In- 
habitants of that Place, and conſe- 
quently the preſent Length of their 


Day and Night, Goc. 
2. To find the Longitude of Places, 


Bring the Places ſeverally to the 


Braſs Meridian, and then the Num- 


ber of Degrees of the Equinoctial 
Which are between the Meridians 


of each Place, are their Difference 
f Longitude either Eaſt or Welt. 

But if you reckon it from any 
Place where a Firſt Meridian is ſup- 


Cz poſed 


4 


| EW 
HpHpoſed to be placed, you muſt bring 
that firſt Meridian to the Brazen FF 
one on the Globe; and then turning 
the Globe about, till the other place 
come thither alſo, reckon the Num- 
ber of Degrees of the Equinoctial, 
intercepted between that firſt Me- 
ridian, and the proper one of the 
Place, and that is the Longitude ofß 
that Place, either Eaſt or Weſt. 


3. For the Diſtances of Places on 
bb Terreſtrial Globe. 
See the Problem on the Celeſtial 


Globe, for finding the Diſtance be- 
„ 


N 


2 ; a 
4 + T 
1 886 


| 4. To find what Places f the 
Earth the Sun is. vertical to, at 
any Time aſſignd, 


„ ___ 
Ge 'the Sous Phe at 
the Ecliptick on the Terreſtrial Globe, 
to the Brazen Meridian, and note 
what Degree of the Meridian it- 
cuts; then by turning the Globe 
round about, you will ſee what 
Places of the Earth are in that Pa- 
rallel of Declination, (for they will 
all come ſucceſſively to that Degree 
of the Brazen Meridian) and thoſe 
are the Places or Parts of the Earth 
to Which the Sun will be vertical 
that Day; whole Inhabitants . wall 
then be Aſcii, that is, their erect 
Bodies at Noon will caft no Sha- 


* 
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PROBLEMS on "the 
* Celeſtial Globe. Nee: 


\Dppoſe, May the. oats 1791, 
the Sun's Place to be juſt at 
e Entrance into Nig firſt e 
of Gemini. POWs ON, | 


1 70 reftify the Globe, or to ren⸗- 
er it in the general fit to re- 
| foe any Problem; which Recti- 
ation * is always 12 

Foſed to be the jr pee owt 

To do which, 


5 " Bring the Sun 5 place," found a Ts 
the Ecliptick on the Globe, to tze 
Meridian, and the Hour-Index to 5 


12 at Noon. „ 


FI 


2-27 
AS 


Sy Co 


2. For the Saw 's Diclination... : 


Bring the Sun's Place, for that 
FOR — here and below i is ſup- - 
8 poſed 2 


1 


„ 


| poſed to be given) to the Maida, 
as before, and then the Degrees of 
the Meridian, reckoned from the E- 
quinoctial, either North or South, are 


the Sun's Declination at Noon, ei- 


ther North or South, according to 
the Time of the Year, viz... from 


March the 1oth to September the x 2th 


North, and thence to March again 


South; and the Declination for May 
the 10th will be 20 2 908 
about 12 minutes North. 


3. For his ane. cos . 4 
or "as 


- Bring. the Sun's Place to the Ho: 
rizon, either on the Eaſt or Weſt 
ſide, and the Degrees of the Hori- 

Zon, accounted from the Eaſt Point, 


either North or South, are the Ampli- 


Fade required, VIS, "May the 1oth, 
the Sun's. Amplitude will be 3 4 de- 


8 on to the Norti of the Eat. 


And 


7X (36 ) 
Ag ur che ſame time you have, in 
| —— Circle of Rhumbs, the point 
which the Sun riſes or ſets open, 
vis, N. E. by E. or N. W. W.. 


4. For his Right Hſeenſion. 


Bring the Sun's Place to the Me . 


Aas; and the Number of Degrees 
intercepted between the Beginning 
of Aries, and the Degree of the E- 

quinoctial which comes to the Me- 


ridian with the Sun, is the Right Af. 


ow” 0B. 
you would have it in Time, 


account every 15 Degrees to be an 


Four, and 5 e to De 4 
| Minutes. 261 


dbb Sun's Place to the Meridian in 
this Problem, is, to ſave the Trou- 


ble of putting the Globe into the 


Poſition of a Right Sphere: For pro- 


gree 


N B. The Reaſon Pl Uhriging 


: perly, We Aſcenſion is chat De- 


9 


"2 
\ : 


4 


gree of the EquinoQtial, which riſes 


with the Sun in a Right Sphere. 
But ſince the Equator is always at 


Right Angles to the Meridian, if 


you bring the Sun's Place thither, 


it muſt, in the Equinoftial, cut his 


Right Aſcenſion. Thus in the In- 
ſtance of May the 1oth, the Sun's 
Right Aſcenſion will be 59 Degrees, 
or 4 Hours, wanting 4 Minutes. 
5. For the Oblique Aſcenſion. 

Bring the Sun's Place to the Ho- 


ræon on the Eaſt fide, and the 


Number of Degrees intercepted be- 
tween that Degree of the Equinoc- 
. which is now come to the Ho. 
71z0n, and the Beginning or firſt Point 
of Aries, is the Oblique Aſcenſion, 


Thus May the 1oth the Sun's 0b/ique 
Aſcenſion is 30 Degrees, 15 Minutes. 
Ot theſe two Aſcenſions, take the 
leſſer from the greater, the Remain- 

av, >: 


= Þ 


— 2 — mr G 
e _—_ — . — 


* 
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6. The Acer on Difference. Me 


* 


" Which therefore is the Difference 
in Degrees between the Right and 
Oblique Aſcenſion, or the ſpace be- 
tween the Sun's Riſing and Setting, 

and the Hour of fix: Wherefore 
his Aſcenſional Difference turned 
into Time, will give the Time of 
the Sun's Riſing or Setting before 
or after Six. Thus from 59 de- 
grees take 30 degrees 15 minutes, 

there will remain 18 degrees 45 mie 


nrutes, the Aſcenſſonal Difference in 


Degrees ; and in Time 1 hour 55 mi- 
nutes: and ſo much doth the Sun 


riſe before 6, and ſet after it. PR 
7. For the Sun's Riſing or Setting. 


© Bring the Place to the "Horizon, 
cither Eaſt or Weſt, and the Hour- 
Index ſhall ſhew the Time either of 
| his Riſing or Setting accordingly ; 
which, May the 1oth, is 5 minutes 
after 


1 1 
After s in the Morning, and 5 Mi- 
nutes before 8 at Night. 
Tbe Time of the Sun's ſetting, 


doubled, gives the Length of the 


Day, which then will be 15 hours 


50 minutes; and the Time of his 


Riſing doubled, gives the Length of 


the Night ;. which, Moy 10th, is 8 


hours 10 minutes. 


8. For the San's 1 Abi. = 
tude or Depreſſi on at Midnig ht. 3 


Bring his Place to the Meridian, 
above the Horizon, for his Noon Al⸗ 


titude, which will ſhew the Degree 
of it, accounted there from the Ho- 


rizon; which, May the roth, will be 
58 degrees 42 minutes. For his 


Midnight Depreſſion, below the 
North Poim of the Horizon, you 


muſt bring the Point in the Eclip- 
tick oppolite to the Sun's preſent 
Place, to the South part of the Me- 
ridian above the Horizon; and the 
e | — 


- 16 * 4 2 — x 2 „ —_— 
— 0 — . : 2h — L 4 5 *** 1 3 3 2 
tmp Be D 1 — — — a 
* . 1 4 * P 


my” > 2 —— 
2 4. SURGE eb Gees £6 ebeiee en bt * — — — 


LS 
Degrees there intercepted between 
that Point and the Horizon, are his 


$ 


Midnight Depreſſion; which May 


| the 10th will be 18 Deg. 42 Min. 


, 9. For the Suns Altitude at any © 
Time of the Day given. 


Rectiß the Globe, and fit the Qua- 
drant of Altitude; that is, skrew the 
\ Braſs Quadrant of Altitude to the 
Zenith; or in our Latitude, skrew 
it ſo that the graduated Edge cut 
51 Deg. 30 Min. on the Meridian, 
reckoned from the Equinoctial. 
Then turn about the Globe till the 
Index ſhew the Time propoſed, and 
Nay the Globe there; after which 
bring the Quadrant of Altitude to 
cut the Sun's Place in the Eclip- 
tick, and then that Place or De- 
gree of the Ecliptick ſhall ſhew the 


Sun's Altitude on the Quadrant. 


1 


(a 
Thus May the roth, the Sun's Al- 
titude at 9 a- clock in the Morning 
wall be 43 Degrees 30 mn. 


10. To find the Sun's Hour, or Al. 
titude, when he is due Eaſt or 
Weſt above the Horizon, 


Rectiß the Globe, and fe the Que: 
drant of Altitude : then bring the 
Quadrant to cut the true Eaſt y 
and next turn the Globe about till 
the Sun's place in the Ecliptick cut 
the graduated Edge of the Qua- 
drant ; for then that Place will ſhew 
the Altitude, and the Index the 
Hour - 

Thus May the raid the Sun will 
be Eaſt at 5 Minutes 'paſt 7 in the 
Morning, and his Altitude _—_ is 
| — Bee. > 
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11. To fra 1450 Sans Altitade, an 
the Time of the Day, on any AJ. 
_ zimuth given, or when the Sun 
is on any given Point i the 


 Compeſs. A 


| Set the Quadrant of "Altirode. to 
the Azimuth given, then turn the 
Globe till his place in the Ecliptick 
touch the graduated Edge of the 
Quadrant ; ſo ſhall that place give 
the Altitude on the Quadrant, and 
-the Hour-Index the Time of the Day. 
Example. May the roth, the A- 
2zimurh being 60 degrees from the | 
South, toward the Eaſt or the Point ,|> 
of the Compaſs: which the Sun is 
then on, being S. E. by E. and near 
half a Point more Eaſterly; his 
Altitude will be (nearly) 36 degrees, 
and the Hour of the Day a little 
more than a Quarter paſt 91 in the |. 
— = 


12. To 


bs” 8 * , 
COLNE 
Wis _ 


. fe che Datu and || 

Bring the Star to the Meridian 5 

and then the Degrees intercepted . 

between the Equinottral, and the 

Point of the Meridian cut by the * 
Star, are its Declination; and the 
| 


Meridian cuts and ſhews its right 
Aſcenſion on the Equinoctial, accoun- 
ting it from the Beginning of Aries. 
'  Fitade of any Star. : 
Bring the Solſtitial Colure to the oþ 
Braſs Meridian, and there fix the 
11 Globe then will the Pole of the . | 
| 


| Ecliptick be juſt under 23 deg. 30 
min. accounted from the Pole above 
the North Point of the Horizon, 
and upon the ſame Meridian; there 
sdkrew the Quadrant of Altitude, 
and then bring its graduated Edge | 
x0 the Star aſſigned, and there fftay 
"Ter, þ on 


'(-44)) 
it, fo will the Star cut its proper 
[Latitude on the Quadrant, reckoned 
from the Ecliptick ; and the Qua- 
d rant will. cut the Ecliptick in the 
Star's Longitude, or its Diſtance from | 
: Abe firſt Foiat of iet, 


5 To find the ns of 14 any 1 


. Riſing, Setting, or Culminai 
4 e.) being on phe. Meriden,” : 


| ReQify the Globe — Hour- Index, 
and bring the Star to the Eaſt or 
Weſt part of the Horizon, or to 
the Brazen Meridian, and the Index 
will ſhew accordingly the Time of 
the Star's Riſing, Setting, and Culmina- 
497g, or of its being on the Meridian. 
Thus, May the roth, Arctarus will 
be on the Meridian, at about + of 
_ an Hour after 10 at Night, Cor Loo 
jo will he ſetting about 1 in the Mor- 
ming, and the firſt Star in the Head of 
, will be * ing abo an Hour * 


15. 


" 


| (a5) 
| 15. to know at any time 22 4 
what Stars are riſing or ſetting; 
what are on the Meridian; and 
how high they are above the Ho- 
1izon; and on what Azimuth ur 
Point 'of the Compaſs they are: 
by which means the real Stars in 
2 Heaven may eaſily be known 
by their proper Names, and rightly 
diſt ingarſoed one from another. 


Rei the Globe, and fir the Hei 
drant of Altitude, and ſet the Globe, 
by the means of the Compaſs, due 
North and South; then turn the 
Globe and Hour: Index to the Hour 
of the Night aſſign o'd;: ſo will the 
Globe, thus fix'd, repreſent the Face 
or Appearance of the Heavens = | 
that tiene. i 

Whereby you may readily/: 168 
what Stars are in or near the Ho- 
rizon, what are on or near the Me- 


ridian which are to the North, or. 


"Ba which 


| * 46) y. 
which to the South, &c. And the 
Quadrant of Alticude being laid over 


any particular Star, will ſhew its 
Altitude and Azimuth, and on what 
Point of the Compaſs it is: where- 


by any Star may be eaſily known; 
eſpecially if you have a Quadrant, 


or any ſuch Inſtrument, to take the 


Altitude of any real Star, ſuppoſed to 
be known, by the Globe; to ſee whe- 


ther it agree with that Star which is 


/ 


its Repreſentative on the Globe or not. 


36. Given the Sans Place, * 


any Star's Altitude, to find the - 


Hour of the Ni ight. 
Reck the Globe, and fit the Qua- 


arant ; then move the Globe to and 


fro, til the Quadrant cut the Star 


in its given Altitude; for then the 
Hour-Index will few. the Hour of 


the Night. And thus may the Hour 


Ds the Newt be known by a Star's 


Azimuth, 


Gp") 


Azimuth, or its Azimuth from its 


Altitude. 


Example. My the Toth, "bk Sun 


= in the grit Degree of Gemini, 


I take the Altitude of Lacida Hræ, 


which J find to be 51 degrees; or I 


find its A⁊imuth to be two degrees to 
the Northward of the Eaſt : then 
bringing to the Quadrant of Altitude, 
to cut that Star in 51 degrees of Alti- 


Fade, I find the Hour-Index points at 


x1 a-clock at N ight ; as it would al- 


ſo have done, had the Star been 
Og to the Azimuth on the Globe, 


I 7. To fo the Diſtance Fereves 
any two Stars. 


If the Stars lie both under the 
ſame Meridian, bring them to the 


Brazen Meridian, and the Degrees 
between them there reckoned, are 


their true Diſtance. ; 
D 4 Thus 


FE = 


Thus Copel, or the Star in the 


left ſhoulder of Aariga, and Rigel, 


which is in Orion's left Thigh, are 


nearly under the ſame Meridian; 

and being both brought to the Bra- 
zen Meridian of the Globe, their 
Diſtance there will * found to be 54 
Degrees, ; 

If they are both in the Fquinoc. 


tial, or have both the ſame Decli- 


nation, (i. e.) are both in the ſame 


Parallel; : then ng them one after 
razen Meridian, 
and the Degrees of the Equinoctial . 


another to the 


intercepted between them, when thus 
brought to the Meridian ſeverally, 
are their Diſtance. 


If the Stars are neither under the 


ſame Meridian nor Parallel, then 


either lay the Quadrant of Altitude 
from one to the other, (if it will 


reach) and that will ſhew the Di- 


ſtance between. them in Degrees: 


Or elſe take the Diſtance with Com- 
paſſes, 


5 

4 
3 

. 


( 49 y 
ihe, and. apply that to the Equi- 
noctial, or to the Meridian. 
Which Method of Proceeding alſo 
will ſhew the Diſtance of any two 
Places on the Terreſtrial Globe 1a 
Degrees; and by Multiplication by 
70, you will have it in Miles. Where- 
fore, to find how far any place on the 
Globe is from another, you need on- 
ly take the Diſtance between them on 
the Globe with a Pair of Com- 
paſſes; and applying the Compaſſes 
to the Equator, at the beginning of 
Aries, or at the firſt Meridian, you 
will there find the Degrees; which 
multiply by 70, and that will turn 
it into Miles. 
Thus the Diſtance between Lon- 


: F and Jamaica being on the Globe 

69 degrees; I multiply that by 70, 
and it gives me 4839 Miles; and ſo 
far is Jamaica diſtant directly from 
London, or in an Arch of a Great 
Circle 
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| Pocket-Quadrant. 


| N the Right Edge from the 
0 Centre is a Scale of equal 
| | Parts, as uſeful as other ſuch 
„Scales: Tis five Inches in Length, 
add divided into 100 equal Parts. 
On the Left Edge is a Line of 
Tangents continued to two Radi, 
| or t063 degrees 23 minutes, whoſe 
| Raains is two Inches and half; and 
„  1ying by theſe, are a Line of Hours 
it and Latitudes for Dialling. 


Be- 


C4 

Between theſe two 1s the Pro- 
jection; which is only a quarter of 
Stoffler's Aſtrolaba inverted, and fit- 
ted for the Latitude of Faw, 
Above the Projection, towards 
the Centre, is put on, in a Quadrant 
1 Circle, the Sun's Declination. 

This is eaſily found, being next un- 
der the Circles of the Days of the 
Months: And above this, in four o- 
ther Quadrants, are the Days of the 
Months, according to the four Sea- 
| ſons of 'the Year. - 
Below the Projection is the Qua- 
drat and Line of Shadows; and 
next below that is the Limb, divi- 
ded into Degrees and Time. 

In the Projection ate drawn the 
two Eclipticks, eaſily known by the 


Characters of the Signs, and both 

iffoing out from the Point of 50 de- 
grees 30 Minutes in the Tangent- 
Le on the left Edge; and alſo 


the two > Horizons coming from the 
ol : ſame 


ck 


ſame Point, and running as the E- 
clipticks do, one upward; the other 
downward. _ 

And beſides theſe, all Lines that ran 
from the Right Hand of the — 
drant (reckoned from the Centre) 
towards the Left, are Parallels of 
Altitude: Theſe begin at the Win- 
ter or upper Horizon, and run down 
to 62 Degrees, and run up to 18 
Degrees; but thoſe that croſs them, 
and run the other Ways. are all * 
mums. ..: - 

Such eminent Stars: as are between 
the two Tropicks, are placed upon 

the Projection, with Letters to them, 
referring to their Names on the Back : 
part, where alſo their Declinations 
are placed, and their Right Aſcen- 
ſions are found in the Limb. 

J omit the Deſcription of the 
Back- part, as being of little Uſe ; but 
thoſe which have Collins's Sector on 


a Quadrant, may find a large Account 
of it there, Be. 


7 © an 
Below the Projection is the Qua- 
drat and Line of Shadows, which is 
only a Line of Natural Tangents to 
the Arches of the Lim. 
All the Parts of the Quadrat are 
to be eſteem'd as leſs than Radius, 
till you come right over 45 degrees 
of the Limb, and there you will 
ſee the Number 1. Then begin the 
Shadows, and where you ſee the Fi- 
gures 1, 2, 3, 4, 5, Cc, you are 
to underſtand by them ſo many 
Radii: And becauſe *tis ſometimes 
of uſe to have theſe repeated, towards 
the Left Hand in the Quadrat there 
them great black Points ſet to q repreſent 
t em. 


4 


. 


. as... 8 
* X þ * 2 
* * 2 Fd 
$4 e — 


> "The Ules of the Qua drant. 5 


1. To Re c if 5 he Bead, 1 


A the Thred over the Day of 
the Month, and if it be in the 
Vinter Half-year, bring the Bead to 
the Upper Ecliptick; but if it be 
Summer, to the Lower Eclipt ick, 
and then the Quadrant is fitted for 
uſe. Only obſerve, That if even in 
Summer you would find the Sun's 
Hour and Azimuth before or after 
Six a- Clock in the Morning or Eve- 


| ning, the Bead muſt be rectified to 


uſe thoſe Parallels that are abòve 
the Winter Horizon in the reverte 
Tail, as Collins calls it. And the 
String lying thus, ſhews all theſe 
things at once ; „ 


the Winter Ecliptick; and you er 


1. The 


0 bo 2 


+ 


= $ #4 


proper Circle, next under the Cir- 
cles of the Months; which from 
March the roth, to Sentemb. the 1 ith, 


will be Norch; but PR reſt of the 


Jour South. Ws 
2. The Suns Pla in the Eclip- 


ai according t to te, Seaſon of che 


I 1. 


His Abe Lern jon in Time: 
4 Degrees in the Limb. Oaly as 
to this you muſt remember to ac- 
count it from the Left Edge towards 
the Right in the Spring- time, be- 
cauſe the Sun is then moving towards 


the Tropick ; but when the Sun is 


paſt the Tropick, and is coming back 


again, it muſt be accounted the con- 


trary way, from the Right toward 
the Left: And beſides this, 


From 


(97); 


— June 11. to Sept. 13. grees to the 

8 | | San's right 

Q Sepe.1 . to Dec, 11. . Aſcenſion © 

* + 2 found in the 
Dec. I 1. to lier. 0 Limb. f * 


. 1 obſerve the Say? s Hau or 
ate Altitude. 7 


Turn your "Back to a din” al 
Tet his Rays ſhine through the upper 
Sight on the back Hole in the lower; 
and then the Thred playing freely 

in the Limb, will ſhew the Alti 
tude there, to be accounted from 
the Left towards the Right Hand, 
according to the Directions above 
given. oe 


3. Having the Sun's Ah.” to 
find the Hour of the Dq, and. 
the Suns Azimuth. © 


Rectify the Bead, and move this 
String . till the Bead fall among 
the Parallels of Altitude in the Pro- 

jection, 


(58) 


Altitude obſerved; and then ſhall 


the String ſhew_ the Hour in the 


Limb to a minute; and the Bead 
will. ſhew the Sun's Azimuth alſo 
at that Time of the Day. 
Alſo if the String he laid to any 
Hour in the Limb, and the Bead 
reAified, it will ſhew the Sun's Al- 
titude and Azimuth belonging to 
that Hour, if it be before Six at 
Night, or after Six in the Morn- 
ing. But if you would know his Al- 
titude for any time before or af- 


fer Six in the Summer-time, you 


mult rectify the Bead to the Winter 


Ecliptick, and then it will fall 
oa the true Parallel of Altitude for 


that Hour. is the ane for the 
Azimuth. oe 


. 580 vol 


| jeckion; on that which expreſſes the 
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4. To find the San's Amplititle. 


3 


_ ©  ReRtify the Bead according to the 
Time of the Year, to its proper Eclip- 
tick ; and then bring it to that Ho- 


rixon it will cut, and the Bead there 


will ſhew the Amplitude. 
In the Summer Half. year you muft 

reckon the Amplitude from Eaſt or 
Weſt, Northward; but in the Win- 
ter ſix Months, from thence South- 
ward. The ſame is done for any Star 
in the Projection, by rectifying the 
Bead to the Star, and then bringing 
it to the Horizon it will come to 
touch; and if the Star have North 
Declination, his Amplitude will be 
North; if South, the contrary. 


5. For the S ans Riſing or Setting. 


Bring the Bead, rectified to the 
9 1 String 


Fl 


(60 


String in the Limb will cut the Time 


there that the Sun riſeth before or af- 


ter ſix. 


N. B. This is the Aſcenſional | 
Difference, and may be reckoned ei- 


ther in Degrees or Time. 
If you double the Sun's Setting, it 


gives the Length of the Day; if you 


double the Time, of the Night. 


* 


The Uſe of the Quadrat and 
Shadows. 


1. To find an Height at one Station. 


Hob thro the Sights at the Top iW; 


L ofthe Tower, Steeple, &c. and 
letting the String play freely in the 
Limb, obſerve where it reſts when 


you have a good Sight of the Top of 


the Height you would meaſure : For 
if the String fall juſt on Number 1 
in the Quadrat, the Height of the 


. 


2 


:=F , : 


(61) 


Obje above the Level of the Eye; 
is juſt equal to the Perpendicular 
or neareſt Diſtance of the Eye from 

the Tower. Meaſure then from the 

Place of the Station to the Tower, 

and adding to that the Height of. 

the Eye above the Ground, the Sum 


is the Tower's 8 in Yards, 


Feet, &c. 
But if being nearer the Tower 


you had found the String to fall on 
2, 3, 4, of the Shadows towards 
the Right Hand, Cc. you are then 
to conclude the Tower is according- 


ly, twice, thrice, or four times as 


high above the Level of the Ob- 
ſerver's Eye, as is the neareſt Di- 


F. ſtance from him to the Foot of the 


Tower. 
On the contrary, if going farther 
from the Tower you ſhould find the 
String to fall on the ſecond, third, 
or fourth Black Point in-the Qua- 


drat towards the Left Hand; you 
E 2 3 


· 
* 


— 
WIS 


dare then. t © Bis * © Diſtance 1 
tween you and the Tower 1 is twice, | 

three times, or four times as great as 4 ( a 

75 Height of the Tower above the E: 

e. Ty 

7 FS it willalways be thus: as the NS | 5 

Radius is to the Tangent of the an- | x 
} 


le of the Altitude at the Place: of 
Dbſervation, (i. e. to the Parts cut 
in the Quadrat or Shadows) ſo is the 
Diſtance between the Station and the 
Hoͤoot of the Object, to the Height of 
* the Object above the Eye. 
a Which Canon worked by the Ta 
bles, will readily give the Height of | 
e in bal Meaſures as the * 
Diſtance between the Station and tge || © 
Foot of the Object are taken in, let 
the ir of Altitude be gain'd by 
e In n eee 
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at the Three Crowns in &. Paul's 
T Exicon 7. echnicum , Magnum or, An Uni- 
verſal-Engliſh Dictionary of Arts and Sci» 
ences. : Explaining not only the Terms of, Art, 


but the Arts themſelves, GG. In 2 Volumes, in 


Elements of Plain and Spherical Trigonome- 


try 3 together with the Principles of Spherick 


Geometry, and. the ſeveral Projections of the 
Sphere in Plano, &yc. 80. | 


bort, but yet Plain Elements of Geometry, 


and Plain Trigonometry ; Shewing, how by a 


Brief and Eaſy Method, moſt of what is neceſ- 
 fary and uſeful in Euclid, Archimedes, Apallo- 


nius, and other Excellent Geometricians, both 
Antient and Modern, may be underſtood. Writ- 


ten in French by F. Enat. Gaſton Pardies, The 
Fourth Edition: In which are many new Pro- 


poſitions, Additions, and uſeful Improvements z, 


the Problems being now placed every where in 


their proper Order, and the whole accommoda- 


ted to the Capacities of Young Beginners. 8. 
A New Short Treatiſe of Algebra; with the 


Geometrical Conſtruction of Equations, as far as 

the Fourth Power or Dimenfion. Together with 
a Specimen of the Nature and Algorithm 

Fluxions. The Second Edition, 8w0,; , * 

All theſe by John Harris, D. P. and F. R. S. 

A Treatiſe of Fluxions: Or, An Introduction 

to Mathematical Philoſophy. 9 : 

Expli- 
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Explication of that Method, by which the moſt 
celebrated Geonieters'of the preſent Age have 
made ſuch vaſt Advances in Mechanical Philoſo-- 
phy: A Work very uſeful for thoſe that defire . 
to know how to apply Mathematicks to Nature. 


By Charles Hayes, Gent. In Folio. 


Mathe ſis Fuvenilis : Or a Courſe of Mathe- 5 
maticks, for the Uſe of Voung Students. Con- 


taining Plain and Eaſy Treatiſes by way of 


Queſtion and Anſwer, in the following Sciences, 


. Arithmetick, Geometry, Trigonometry, 


Architecture Military and Civil, Staticks and 


Mechanicks, Opticks, Aſtronomy Spherical and 
Theorical, Chronology, Dialling, Cc. By Fo, 
Chrift, Sturmins, Profeſſor of Philoſophy? and 


Mathematicks in the Univerſity. of Altorf. Made 


Engliſh by G. Vaux, M. D. in 3. Vol. 8 vo. 
Matbeſis Enucleata ; Or, the Elements of the 


 Mathematicks. By J. Chrift. Sturmius, Profeſſor 
of Philoſophy and Mathematicks in the Uni- 


verſity of Altorf, Made Engliſh; 
A Mathematical Dictionary; Or, A Com- 


endious Explication of all Mathematical Terms, 


ahridg'd from Monſieur 0zanam and others. 
With a Tranſlation of his Preface, and an Ad- 
dition of ſeveral eaſy and uſeſul Abſtracts; as 


Plain Trigonometry, Mechanicks, the firſt Pro- 
ties of the three Conick Sections, Oc. To 
which is added an Appendix, containing the 


5 Quantities of all ſorts of Weights and Meaſures, 


and the Explanation of the Characters uſed in 


Algebra. Alſo the Definition and -Uſe of the 
principal Mathematical Inftruments, and the 
Inftruments themſelves curiouſly engraven on 


br 64 By J. Raphſon, F. K. 8. 
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Rooks printed for D:Midwinter. 
A New and Moſt Accurate Theory of the 
Moon's Motion; whereby all her Irregularities 
may be ſolved, and her Place truly calculated to 
two minutes. Written by that Incomparable 
Mathematician Sir Jſaac Newton, and Publiſh'd 


in Latin by Mr. David Gregory in his Excellent 
Aſtronomy. | . 


De la Hire's Elements of Conick Sections, in 
Engliſh 8. 2 


new Obſervations, and from new Principles, how 
Objects are apprehended by the Viſive Senſe, 
with reſpect to their Diſtance from the Eye and 

their Oblique Situation: Delivering alſo Rul 


for Drawing Pictures againſt a Wall, to be ſeen 


obliquely ; and are likewiſe. applieable to the 
carving Statues, to be ſet in high places. To 


which is added an Appendix to PerſpeRive, to. 


Mechanick Exerciſes ; Or, the Doctrine of 


Handy-Works, appli:d to the Art of Smithing, 
Bricklayery, Carpentry, Joinery and Turning. 
To which is added, Mechanick Dialling; ſhewing 
how to draw a true Sun- Dial on any given 


Plane however ſituated, only, with the help of a 
Strait Ruler, and a Pair of Compaſſes, and with- 
out any Arithmetical Calculation, By Foſeph Mox- 
on, late Fellow of the Royal Society, and Hy- 


drographer to the late King Charles. The Fourth 
: Edition, 270. x; | | 


The Merchant's Magazine; Or Tradeſman's 


Treaſury : containing, 1. Arithmetick in whole 


Numbers and Fractions, c. 2. Merchants Ac- 


counts, c. 3. Book-kee ping, Cc. 4. Maxims 
concerning Bills of Exchange, &. 5. The Ports of 


Letters, Cc. 6. An Account of the Commodi- 
85 5 _ 
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ties produc'd by - all Countries, Cc. 7. A Mer: 
chant or Trader's Dictionary, c. 8. Prece- 
dents of Merchants Writings, c. The Sixtn 
Edition Corrected and Improve. 
Comes Commercii; or, The Trader's Com- 
panion : Containing, An Exact and Uſeful Ta- 
ble, ſhewing the Value of any Quantity of any 
Commodity ready caſt up. Inſtructions for En- 
tring Goods at the Cuſtom-Houſe, c. And 
concerning Water. Side Buſineſs, ec. Practical 
Rules concerning Freight, Bills of Lading, Pri- 
mage, c. Rules concerning Inſuring Ships, 
Houſes, c. To which is added a Supplement 
concerning Simple and Compound Intereſt, c. 
Allſo to make up Accounts of Mortgages, where 
the Mortgage has receiv'd the Rent, c. Pr. 25. 
Theſe two laft by E. Hatton, Gent. | 
A View of a Third-Rate Man of War, and 
Se tion of a Firft-Rate, in a Broad Sheet. Pr. 15. 
_ - Arithmetick both in the Theory and Practice, 
made Plain and Eaſy, in all the Common and 
Uſeful Rules, both in Whole Numbers, and Fra- 
ions, Vulgar and Decimal. Alſo Intereft Simple 
and Compound, and Annuities. Likewiſe Extracti- 
on of the Square and Cube Roots: as alſo the Ta- 
bles and Conftruttion of Logarithms, with their 
Uſe in Arithmetick, and Compound Intereſt: 
Together with Arithmetical and Geometrical 
Progreſſion ; and the Combination and Electi- 
on, Permutation and Compoſition of Numbers 
and Quantities, The like not extant. By Johft 
- Hill. Recommended by Mr. Ham. Ditton. 2d Edit. 
The Elements of Euclid explain'd in a, New, 
but moſt Eaſy Method; together with tie Uſe 
of every Propofition, throughout all Parts of the 
Mathematicks. Written in French by De Chales, 


and now made Engliſh, 


